INTRODUCTION
In general, we can classify the molecules in a solution in three groups:
(a) molecules whose rotations and vibrations are not altered by the presence of the neighbouring molecules. These are called free molecules.
(b) molecules whoee states of vibrations or rotations are altered by neighbouring like molecules. These are described as associated molecules. Self-association between similar molecules such as alcohols is an example.
(c) molecules whose state of vibration or rotation is altered by unlike molecules. These are supposssed to form association complexes. Such complexes can be formed by dipole-dipole interaction, hydrogen bond interaction or charge transfer interaction. Complex formed between acetone and chloroform is a typical example.
Associated mixtures where such interaction is involved are a class by themselves and are comparatively simple from the viewpoint of thermodynamics interpretation. A useful review on thermodynamics of associated solutions has recently appeared (ref 2). However, this does not cover solid-liquid equilibrium studies. Further, since 1984, good amount of work has been reported on equilibrium and non-equilibirum properties of such mixtures and a critical assessment of these along with evaluation of solid-liquid equilibrium data is called for. This is attempted in the present communication.
EQUILIBRIUM PROPERTIES
Let us consider a general case of mixture of A and B components where both AB and AB2complexes are formed according to two equilibria represented by the equations. K1 and K2 are the equilibrium constant of the two equlibria. one has four species A, AB, AB2and B in mutual equilibrium provided it is assumed that A, AB, AB2and B form an ideal The activities aA and aB of the species A and B are related and K2 by equation (1) from ultrasonic measurements have accumulated, this has also not yielded any clear-cut criteria for deciding the specific nature of interaction. (1) g = 1, if fixing the position of one dipole does not influence the positions of the rest of the dipoles at all ( except through long-range electrostatic forces ) .
DIELECTRICAL, ELECTRO-OPTICAL AND NON-EQUILIBRIUM PROPERTIES OF SOLUTIONS OF NON-ELECTROLYTES

During recent years, there has been considerable interest in
(2) g > 1, if fixing one dipole tends to make the (3) g < 1, if fixing one dipole tends to line up the neighbouring dipoles line up in a parallel direction. neighbours in an antiparallel direction.
Hence, the factor 'g' provides an indication of degree of alignment of molecules in pure liquids and their binary mixtures. However, one has to be aware of pitfalls in computation of 'g' when effect of distortion polarization is included (ref 12).
Molecular interaction can also be studied by Static Kerr Effect and Depolarised Rayleigh light scattering but this has not received adequate attention.
The electro-optical, dielectrical and other properties do not necessarily corroborate the conclusions drawn from the thermodynamic studies. However, these in most of the cases do indicate the presence of specific interaction, but information about the nature of interaction is difficult to extract. Nevertheless, the studies are useful from the data point of view.
Molar polarization results indicate formation of molecular compelexes in mixtures of dioxane mentioned in table I. However, whereas thermodynamic results indicate the magnitude of equilibrium constant K1 in the order CH2C12 > CHZClCH2Cl > CHC1CC13 , the order predicted by molar polarization is
These complexes are supposed to be formed because chloro-compounds act as Q -acceptor, whereas, 1,4 dioxane acts as strong n-donor towards these compounds on account of lone pair of electorns on two oxygen atoms.It is expected that if the above picture of interaction is correct, similar interaction of the chloro compounds should take place with the lone pair of electrons of carbonyl oxygen of ketones and the lone pair of electrons on nitrogen in C9H,N (Quinoline) (ref 8-10) . Experimental studies partially justify this expectation on the basis of studies of electro-optical properties.
SOLID-LIQUID EQUILIBRIA
Properties discussed in section 3 provide indirect evidence of molecular interaction. On the other hand, solid-liquid equilibrium data provide more reliable information about the state of such mixtures near the freezing point of the components. Solid-liquid equilibrium data are equally informative about the state of Associated mixtures near the freezing point of the components having congruent melting point or incongruent melting point. Rastogi and Girdhar (ref 15) obtained the low temperature phase diagramof mixturesof chloroform and dioxane which confirmed the existence of complexes of the AB and AB2in the mixture. The values are for a few systems are given in including benzophenone-diphenylamine complex using statistical mechanics.Low value of entropy of fusion suggests that a tight complex is produced whereas high value of entropy of fusion suggests that a loose complex is produced. Thus, solid-liquid equilibrium data as well as liquid -vapour equilibrium data support the hypothesis of complex formation. The thermodynamic data for the latter can be quantitatively explained on this basis. In the next section we shall examine to what extent Ideal Associated Solution model is theoretically justified.
STATISTICAL MECHANICS OF ASSOCIATED MIXTURES
Inorder to get some justification for equation ( 2 ) , attempts have been made to develop a statistical theory (ref 2 2 ) using a lattice model taking into account the orientation of the molecules. Each A and B molecule is supposed to occupy one site while A , B n species are supposed to occupy m+n sites similar to the theory of Flory and Higgins for polymer solutions. It may be noted that with one or two exceptions, the molar volume of A and B in the above mixtures are similiar. An alternative theory (ref 2 2 ) involving cell model has also been developed. The sign of the excess theromodynamic functions is correctly predicted by the theory for dioxane + CHC13and acetone + CHC13 mixture but the quantitative agreement is rather poor.
The major criticism of Ideal Associated Solution model has been associated with " the basic assumption that all solution non-ideality is caused by the formation of new chemical species" and neglect of physical interaction. It may be noted that physical interaction is expected to be negligible if molar volume of A and B have similar magnitude. In the examples cited above, this is so. It may be noted that such complexes can be formed easily since reaction between A and B can even occur easily in such cases as exemplified by certain typical systems during recent years.
GEOMETRY OF COMPLEXES A N D COMPLEXATION REACTION I N THE SOLID STATE
In reaction of the type being considered in the present communication, the complex may be formed by a) dipole-dipole interaction,b) dipole induced dipole interaction,^) charge-transfer interaction,and d) hydrogen bond interaction. It may be noted that (a) and (b) are involved in the formation of picrates of hydrocarbons and naphthols.In severalcomplexes, A and B are stacked in parallel. Interplan r distances in several cases is found to range between 3 to 3.4i. In CBr4-p-xylene and ferrocene-tetracyanoethylene complexes (ref 30,321 , this distance is 3.36 and 3.14 Parallel stacking has also been observed in hydrogen-bonded complexes such as 8-hydroxyquinoline-chloranil complex on the basis of X-ray studies.
'A.
In view of the simple geometry of such complexes, the process of complexation is an easy affair and even in the case of dipoledipole interaction or dipole-induced dipole interaction distinct species ( coloured) can be formed even by solid (A)-solid (B) interaction such as in the case of picrates of naphthalene and naphthols (ref 25-27) .
